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Abstract of JP2003142579 

PROBLEM TO BE SOLVED: To improve 
dielectric breakdown resistance between wires 
using copper as a main conductive layer. 
SOLUTION: In the case of forming an insulating 
film 15b for a wiring cap by an SiON film formed 
by a plasma CVD method using mixed gas of 
trimethoxysilane gas and nitrogen oxide gas in a 
semiconductor device having embedded wiring 
structure composed of copper, a conductive 
barrier film 17a of embedded 2nd film wiring L2 is 
prevented from being oxidized. 
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[«rff8t#»f6Hl 

t&si-sxs, (b) aftiEieMMPturt^. 

i _ SKS2*itEil*rdtfEII*rJR«'*-5Xa, (c) ME 
IB 3 fttftjR * iffea-f 5 IS. 

[If #9 2 ] if #rg l 1Btto¥ttft3t*0Mire&K 

3 ] if 1 IE*©iMM*£«©»3g#i£K: 

-> y =. ft 5 - t £ ifm t -T 5 

#». 

4 ] »#« l iE*ro*a»*K«o«JS*j£lc: 

<fc 19 JKfig $ Hfc^a^t: t> ft -5 £ t &WL 

[»*«5] If 1 E««>i|£Wff»iiro«ljt*j£j^ 

[If*ri6] WT©xa«r*i-5rir*W»i:i-*¥ 

( a ) ^^^-±!cts«$Hfc^ 1 &mm\zMmmn%i$: 

MtSIS, (b) flffilfi^^agBrttw, fiawtetfei; 
^ttTA y TttSrWf 5>fS 1 *ffM*s ±t«H«:^»i: 
-fSJff2tt<m*£trEM*&jfti-SX8, (c) KWB 
»Hft««fcJ:tflEj»±t=, «rE»l*#«*siWl;bft 
v^*#T»2»IMI«rJtfllbfct», «HE*2l6«JBt± 

SlftSkBISriSar-r-SXS. 

l»#*S 7 ] if #9 6 Bgto¥**iWoK3&2r&l:: 

I 8 ] If *ig 6 IE*«)^gK*:K«roKii*te^ 
MIE^3^#Kii, h y p< h 7 ^JfX&XXfWtit 

srfflv ^f^Oxtei&mmz z. 9 
nm $ )xK.mmt -> y => b ft 5 r <t s:^® 1 1- 5 

[§»#IS9] lf*il6IEttW^*f$:g«WSlit*ife(w 



Wf5^2if4^(4. h y > h^v'v'Tl'jif 

fttetc: i 9 $ *vfc®?Slfc-> y 3 vfflt** b ft 9 . 
Iff #JS 1 0 ] N*g 6 flE*o*i»flESltro«Jg*«6 
(a) ^^±fcJ«af$nfc*l««d««-E*MP*B^ 

Mtsii, (b) sfriEia^pgsrt^, sico&ifefc 
» lt>< y rtt sr^r-r 5 » 1 numis <t t/« s-x/^ t 

i-5*2*(*:BSS:*tpBaillSr*J«i-5Xa, (c) StrfE 

2 1»E*2*ft»J||±t, S£iif£rl5 

[If *rg 1 2 ] §S*if 1 1 IE«cO^*#:^«w5ait^ 
SfIfEM2^»^l4. h y t< h^->->7^t, »*S:^tf 

i"9»^$ nfeUfa-fb •> 'J =■ ^^75^ & ft 5 r 1 1 

[ 1**3 13] »*912 8Btt W**fr^@<OS{3t* 
1 4 ] 18*4 1 2 E«fi©iNIM«S«ro«3g:fc 

1 5 ] if 1 1 E«t<0^**CK««)«3S* 

fltFiE^3»^»4, hy^< h^->v-7 ^^jait^gs-ft 

16] if *rl 1 1 fa«W#ig«:^BwM3t^ 
Sflfe^2*6^K(4. t-M h^->->7^i. Sfi^Sr^tf 

StrlESS3lft8t»l»4, h y ^ h^-xv-^^^^io^t/^-ft: 
1 7 ] »** 1 1 E*W¥*ftSS*«?«ig^ 
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[ff#ijll8] (a) ^lllffiJllfcilll 

m\zmmmnu$:Bi$.i-?>JL&. (b) mmmmau 

IS, (c) tdiEia^tC*f bTil5ttt7 P 7X^rMSi--5 
IS> (d) Hflf2»l*6^*3j;t>-ia^±{'m4|fe^ 

*-es> s c t zm®. t -r^^mwrnm^m^m. 

[If *if 1 9 ] if *if 1 8 K«ro.^^«<7?»it^ 

[§f 2 o i if** 1 s mm<Dmm&%iW<nmmj> 
4 jg^n, mmimis trim i i&nug-B-its 

$ *x fc $g 5 J; Jit <D ±\zi$m $ tvfc ^ 6 *fe*K 

ir£WU i!flf2Sl5*&*tg|fi. hy> h^v-^vtf* 
t Sfciir >-^-r #x t <Dm&H* ^ 

2 1 J m 2 0 tm<D*Mfc%lW.<D%ki£5> 

^fS#X £^tf m&itx Srffl v ^c^7 X-^^^fttt^ft 
Tfelc <t <o £ tLfcSf^b •> V <b ft 5 w <t 

[»#* 2 2 ] m*« 2 0 EfWfiftglWSit^ 

J: K> i>m-Z b 5r#ftt5fl*8lwMSM, 

2 3 ] 1 8 flE«tro**»:iS«ro«5S* 

fc£WU fltnSJR5lAtHRIi, h !> ^ h 7 >-<!: > 

b ft s c t *<&m t i-z*mwmm<D$imj7&o 
2 4 1 it 2 3 ?m<v*mfcmm<nm&jf 

2 s i tf 2 3 %z&<D*m#m&commj7 



[If** 2 6 J »*4 2 3 BEttW^^BroKit* 

felr J: •? »A $ ftfeBtSfc ■> y a 5 r. t 

[If 2 7 J 2 3 IE*CQ**^fi«0S|jt^r 

(a) i?ai^±tr*|i$nfclBilft»J«Kia!iMaaSr 
»«6t5Ii, (b) *fj|EiHH^P$[irttc, SUfE^l^ 

i@<otetfctc:*)-bT/< y ri&*m-rz>m i i v« 

(c) StlE»i»6»ffll*sJ:U«i»±»J:, tftfE^l^^ 
*^W»b«Sli-5IIS2l6IW)tS:*t«Ufc«» lftie$R2 

[It** 2 9 ] 2 8 E*<0iMH*:««©«ii* 

gfrta (b) xe»4\ 

mmmi. m2mwmzwm-fz>z. ticxv^ mmmm 

MIEE^o±S*5, Wiemi*fi^BI<o±ffiJ;t>'b{g:<ft 
[»** 3 0 ] n*9 2 8 aEtt<7J*WflES«©«ifi* 

WIE (b) xmti, 

atnsie*Hip»rt*^tfiWris*iift»)K±«-» iWrtEj&i 

*flt«*5 J: VlWEJB 2 *{|:)|)ISrffit=*tai-*XSs 
BBPSBrttcEiKlSr^i-SXS. 

Htif5ia^<7)±ffi^, auiE^i %&mWk(D±.ffi£.<9 < ft 
s ii s: *i- 5 r b * mm b -r 5 

l»*93l] £ATWXSS:#i-5rfcSr»»i:i-5 

( a ) <?x-^±lzmmtStifz%i 1 Ife^t^IB^^P^Sr 
»*tiia. (b) ffilEE*Ma»rtfc:, ««)t£*Jr 

i-5*2*f*:fll*:*tpiai«4rJ»*i-5XS N (c) MR 
ie^tcWL-CjlTctty^X-^MSSrlfii-xe, (d) titi 
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IS ( c ) ita. MCIiKIKi!J:{ffithl:, tfrfE 
JB 1 * SWfc *» b ftK i" 5 IS 2 *fe*)gl 3r±§£fKL7t 

^f*ftfefc:J:oT8 3l6^&*9l1--5Xg 0 

[»#* 3 2 ] it ** 3 i mm<7>*mitmw<Dmmjj 

[«** 3 3 ] if ** 3 1 teM<o*mftmm<oM&ij 

lit** 3 4 ] M*gi 3 i musD^m&mmvmmjj 
* «t> *s v * x -? ? ^te-rxM t *■ w-r 5 

[if** 3 5 ] if ** 3 1 IB*o^*fr»«roJ8ig* 

i tunus «t vs(riEEi»± \zmm-r zztzftrnt-tz 
itf**36] (a) <?^±.\cmm&ntiwzim& 

W^Ej»HineiJS:«fi6-r5XS. (b) tirlSEiMMnglS 
II. (c) 9trEf5H6«y«*sJ:tfK»±Jw. MGfil 

s m \z x o t m 3 m»MSr±6w-r 5 11 *m l . 

»S5rit«t5Ig, ffiffiS&7|6IWKJ;Ktfr8BJISlR 
**J: 0 t>*V^*f 2«***^5*8i(ft«JBtSr*6«i- 
5Xm&*U 

fifJfEfg 8 |fittJK±(^ffl|Bai 2 |fi»j««:ifl«-r 5 r. t 

[if** 3 7 ] If jfciS 3 6 fiSOcO^^ff^fiwMit^' 
ffit-fcVNT, StraESR7*6»l«tt» g?-(k->y 9 t> 

[if** 3 8 ] ( a ) ?:t^±fc:*tl«;*;K,fcJB 1 l&ft 
Blt-K«§Spg|5^fi8;i-SXg, (b) jIUfSEil&IWngS 

J: tJ«« Sr ± j*^ 4: i- 5 * 2 S: ^ tfEitft Sr »J*-T 5 

II, (c) ffjfE* lJfeiftJBSio «fc l/IEi^±{r, SliK^i 

ft ffi ± o T £ 3 ffifRflg iSritWi- 5 Ig Sr # L . 



[if**3 9] WTW«^S:*-r5rt^#@ti-5 
(a) gUfft*Klz&/ftdftfceifcNla 

a, (b) Mmimfflnmft\zmtbT&iz)xz «t 

bix. SEcofctfcir^LT/^y rt4£W*6IRi^«SI:fc 
J: ^5 #2 ( c ) fU 

{b*»e>«»i-4*2»»tt, (d) mnzm2m&m±\z 
mm £ nfcBi^k •> y =» >-jk^ & * ■& » 3 

[if 4 1 ] it** 3 9 E«ro^i»fr*»-*sv ^ 
[W*ri 4 2 ] if *IS 3 9 l5«<7?^^Str*5V> 
[ft *rg 4 3 ] if 3 9 tt&o>*mwmt\£*i\ * 

x, m^um<v±m&zbm&&ii&®im<o±Mi&zb 

[if 4 4 ] if** 3 9 IE*(D^#:^B(r*5V * 

4 5 ] If** 3 9 RfW)iHH«8Ifc:*5^ 

[5iWWP^I5i^] 
[000 1 ] 

[0 0 0 2] 

mm^Jim<DXo^MmmoU^Z, (Damasc 
ene) ( •> V ^yU ^ -r •> > (Single-Damascene) ft 

^*3<t0 t 'r"3-Tyl^y"-^->> (Dual-Damascene) ft'<<S) t 

[0 0 0 3] Is?)* L . ^ia^W*4^i@co^ N ^Tyu 

?--yA?«±5 t£&mb&%ivxmmm<pizmsi&ti 
w,\.^z.bfrt>. ^<nmfrbt£%m&^tmmmbw.m 

a) $rm>y<yr^jR)K-e«5ittwJ;t), -t<o«i&E 
^ 4> 7)5^6^ ^t 3 ic iiitfc -T 5 co Sr mm * fc liRyjJh-T -5 
J: ol^LTi^o *7t. E^MPSB/SS^fig^tifci^^ 
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[0 0 0 4] 4*5, y^&^BM&WikLXli* ffljt\i 

^m^i 1-14508 . e«* 

jltl/^o Sfc* #J;Ltf#P^2 0 0 0-1 3 3 7 1 0^ 
Ifi;^ ^rt 7 %$MMz <!r ITS i Hr*S<D# 

fc* mx-&¥rffl 2000-252286 E 

tf#dfl2 000-33210 2^$8(c:il. IBIS^Y y 
^fttWRiLTBCBR (£=2. 7) Srffll^BEW 
^^^ntt^o 0iJ^tf4#^^l 0- 1 5 0 1 

=2. 3-2. 6) S:ffli^5ftW^M*Six 
Tl^So £ <blw, W*tf*|»spi 1 -2 4 3 1 4 m-'A 

n\a±, y^^m»mm<omnfbmmtvx. sio 

[0 0 0 5] 

±e<aJc5tw«*£E*m*£i-*±. -hiEEISilfl n 95 

[0 0 0 6] ^rT% iEEiH^^^ 
l«Ift'>D^S (S iON) <0*A*«WL-CV^ 

[0 0 0 7] 1-fc*>*>. S i ON§(?)»|j:N 2 0# 

ft LfcBBfcas, fiS«ffiJc»m LT^5/< y T^JRBHzE 

+ y^fflJia^fcaiiEil«fcO#EWi£T*(0^i;TttdS 
SfeMfcU TDDB#A*I<45, i:V^R3ilI-efc£ 0 
[0 0 0 8] *«W<DBttf4, iSrii#itt5E» 

[0 0 0 9] ^WomiEftbt/^-t^tt^BWiSfa 

[0 0 10] 



[ooii] irtztoh. m*&Bmtmk-i- 

5 E»<0*«4'< y T S ix* ^ ± 9 «-Ej»* Y 
[0012] 

[0013] 1 . TDDB (Time Dependence on Diele 
ctric Breakdown) i: H *6SfiS»^^Pfl»ft#t4 
S:*WSl:tt5W*ot, 0f€^«« 1 4 

0°C) ©aft*«=T^«*IW^*ttW*v^«BE*riD*., 

«#5sfe£ (W^tfO. 2MV/cm) tC^Jf LT#:tf>fc 
l*M 0M0 £^5o 
[0 0 14] EI 1—0 3 tt, *I(DTDDB#^i£l: 

EG (Test Equipment Group) W$L\^T&&X% Z> 0 Hl^: 
■T 5 <fc 9 ftcaaH&Ejgk L £rgS 2 S^IM 2 KJgjft 
U tJJO/^hPl, P 2lr#^S?«ff-*o 
»E«lLn^«#^EP*D*n«SltdSJH^*H5 0 »<y h 
PI, P 2^iiyfe«5^-T-fo^o «»E*L^E*WB, SB 
E*W»Sttfflr*Lt>0. 5/imT'fc5o IB 
Jg^tftfitel. 5 8 X 1 0 5 Atrnch Lfc 0 
[0 0 15] 0 4 11 ai5£^«SIS:^bfcKM0"e*) 

t^^-^sttt— ^H^ioj»sjxWPi-a*^ i 4 o°c 

CilJti^o TDDB^i^tr{^lE^ M/^ft 

'>U fttt&ttftJMAi (IfilHfflK) 

£ 0 c^-Ctt, ^^liSW^u ( A/cm 2 l:il 

tz&ffai JTDDB (5MV/cmCiot^TDDB 

5*&t>fc* fl Sfc, «fl:f»U4^H9, TDDB# 
fftti, SMtHOWI^l^o £7"c, TDDB 
*Att«rSE<7>«»E»L^a«Lfc»^t^5^. 

[0 0 16] 2. /7X-7&li:H ^^X^lSicfc 

saiaiHw, s^*®, fci^tt. x«±ici6«kiK. 
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7 x-*\5.mfe(n>ji mm#x) izmi&i--ft%.fcmr*uz 
&mizsfccx&mtf*zffiftLo^. mm&m&^vit 

mmx-it. Mxiiry^r^XYi^Ltt,. ^ 

9 x-*ft\z<g;&i%%^ffcyo#x. (mm. mm. -mtm. 
m. *Mi*.m <DfftE*w®i-rz>hv>x~\-±t£\,\ mm 

iz. f 5 4t"b/iV^iffc5*\ y7X-7tf|;ttc>.t 
SR#;*-^fe!jP#* ^tri i: *m$k-rz> h (DXitfo \ 

[0017] 3. iH7Ett#H^.W7 P 7X-rtl4, STcf^ 
ffl, i-*fc*>, 8fciR«:9l#fc<«U8*:*r-t-57S*#^ 

SJxTVvCbftl*. Mz-itfrm 7 Vl3>\sh NH 3 7 

;\st/>mmzft&irz,mmx'i>&\, \ 

[0018] 4. &&m<Dj&mz*s\,*x, Mittl^?> 

t, **ft*w***jts:i titmj&x-fov. maw&^m 
m x-t>mmxhz<, 

[0 0 19] 5. it^WMWB (CMP : Chemical Mec 
hanical Polishing) tit. -mz&WmffiZmtt&diZ 

zitxwm&ffiz\t&\,^\ *nm<Dftmi'^^x 

it. *<DitiL. «weffiSrB!Kw»5ffili»t-C«*rSHIi 
tiZ X-oXW^^fi 0 CM L (Chemical Mechan 
ical Lapping), ^(D^O^m^M^L^H^i-^ i><D. R 

nmm. v # 7 y — c m p m i> ^ tr t <o t -r 
[0020] 6. mm? y -it^mwrnmit. -mzm, 

o , ft i * x y x<o gwaiett 7 y -^tn^w® t- . 

*ftlOtt< ft 2 7.=r y^©W»***«tei]J*W*W»-C 
»«S±9fcl«fEi±. S£L<t4 2*mi(_h/h$^4§-3- 



[0 0 2 1 ] 7. ffilgflS tit. —mzit^ 

[0 0 2 2] 8. *S*S (^7!)fifl tit. ~mz7.7 

y i-^tuST/i'^-^-, ->y xm<D£ ottmm&i^o 

[0 0 2 3] 9. E5*»iil4, ft«©*ffifc:fiMttt % Stf 
Tktt fe 5 ^ (4 <£> M*- n tt W & 4 *&ft BS & 5 

»4«i$iJi--5^?SSrVH\ -«it:'<>'/H)7/-/i' (B 
TA) teiffctiLmZtlZ (f¥L< te4$H¥8-6 4 5 9 

[0 0 2 4] 10. ^^77f7!)-t|j:, ±IECMP 

mz£<3xwmztvitv^^<Dmmwa<D±Mi*i&ititffi 

ffi-CI4, 4 ^(Ditmwm&izis^^x. Mx.lt\£ 
12 0 Ommro^^roiflrtl;, m±it0. Sum 
U±(O^.mAmtH^ixti:^^m^iXX\,^ 0 

[0025] ii. mm^<urmtit. -mzmtm 

y TttSr#-f-5«*®lT-*)<9 . -^{', ^ft^^v (T 
i N) . 9l/$>\> (Ta) . ^t^V^^ (T a N) # 

[0026] 12. m^^-mm^tcittM^^ f^wm 

tit. — ffltiZi/^if/l"?-? -si/ (single damascene) 
x.7>\sp-? ->>(dual damascene)^C0 <t 5 W$-WiZ 

E»«*ft«^ J: o -c ^ — = v ^ $ ixfcE*jl * v ^ 5 . 
4fc, —mz. :yls7>\s#^*sl/t\t. 7"7#**i\' 

t. &mm*9;i<b<D2mmzftrtxmitoT&te. 
®.m7°a-z?.%wo<, mmizr'^r/i-y^^stit. - 
mzy^ytf^t. mmm**^t$:-mzmtib& 

[0027] 13. ^mizis^x^m^mt^^ t % 
a. mzmmgk'/v ='>mfa±\zttbjxzi><Dtz.iiX'ti: 

<. <&\z*:iX~ts:\.^tfW7r<£iritLm&i:1&Z. SOI 
(Silicon On Insulator) S^K-^T F T (Thin Film Trans 

istor) m&m&ftmwi 1 1 fc*&©s«±^ e>n 

[0 0 2 8] 14. **{**«0lg0>»j£ 

i?P3«j». ^jgfls^i/-) . t7 7 ^7is, #7*m 
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[0 0 2 9] 15. #*#*ffi0^5/7°4fc{i^Efl; 
fy/ («T, i^tfy^tv^) i(4, 

[0 0 3 01 1 6. v^llayN h7^f K, ^Hk^J^ 

[0 0 3 1] 17. {SSflt^&iS&iSUgS (L ow-KJ6i 
«) ir(4, ^< y •>-<—•> 3 yll:MH5M->y = > 
JR (fci ;t(4T EO S (Tetraethoxysilane) gMfcJBS) 

5 0 — JSWl'li, TEOS^ti©JtM¥£=4. 1 
~4. 2SffglT«:ig;pm^iffi»^^-l-5 0 
[00 3 2] UT<omte<OJ&m\z3a\,^X\i®G:±l:<D& 

safest #14, m»<o± ? >> 3 >-&tz\*mm<DMM^ 

[0 0 3 3] Sfc, UAT<OHJ£<0^fl8»r*5^T, SSfW 

[0 0 3 4] S?,!:, SATcomMnmmz&i^T. ten 
M&mm (SSH^^y^t^tf) (4, «rtcWS%Ufc» 

^£rl&#, L ofc^Tli^i ^ t lit 5.* t 

[0 0 3 5] WT<7)|li£(D^fti{r*3V^-C, 

[0 0 3 6] #|Sli^JB«8:lft9li-Sfc«>0>£BI 

[0037] *3g*<75jg«i-efflv^Hffiic:*sv^-c 

[00 3 8] *fc, *HlSO^ffi{r*J^T»i. *#55bm 
h7^^^Srft$t5MI S • FET (Metal Insula 
tor Semiconductor Field Effect Transistor) SrM I 
StBSU pf + ^uS^M I S ■ F ETSr pM I S t 
B&U nft^IdMI S • FETSrnMI Stl& 

-r, 

[0 0 3 9] *»W«5Hlfc(7?^M6S:HBJ=a^l^ 



[0040] mm<Dwm i ) *nifew^<i i k 
mas $ titzm&gkzm v ^fciijiei&MSjfwsajg tcov ^ 

0 2 8 ~0 3 0 »d 4 9 

[0 04 1] 111 2 8 (4, *«W#e>*s«WLfcaiiEj|» 
«itW— CTroSgP^fffiSSr^b-C^S. ff^-5 0~5 5 
tt*6ftfflt**U 7l4tiiiiB^Sr^bT^5o # 

ffisK4, jk©a«j-e*>5 0 «68dBl5i, 54(4, mc'y 

115 1, 5 2©**(0ilroi|g!i5 2 1 5 514, IS 

ffiiiIS^5 714, ±«ffcjgl5 7 a i. ^(Of^M^ 
ftt/<!)7i5 7bi*f LTV»5. ±fM5 7ali 
SI (Cu) tf>b#9, Sltt^!)Tl5 7bll 

[0 0 4 2] E]2 9 14, ID 2 8(Difl5 5*J4 

•c, *^H^#<bi4, ^fr^acKi^ia^wr&uts*^ 
*. ^ vzfmnmmmt l-c, Mx.i4*r-y^ 

i/isy^ (TMS) tf^igMfcg* (N z O) Sr/Bv^c 
^XvCVDiSfetiot^^S i ONl ( £ = 
3. 9mm Srfflv^^t^StUc. L,*»U 
mm©j&J8&B#|;:i4, N 2 OI?<7)4 ?#g?flf£-^tr;<7* 

y Tg 5 7b CDflttiSB 5 8 tfSgtffc UL*5-i 3*5* 
*W#b»wJ:oTW»-CAiabfc. r<0*gm, 1213 0\z 

^-rxoiz. &.m*vyym<ni&ffl8i5 9 1 ? 

tt^^-fbU, ^Pptc^x-f-J; 9(^*1^12^5 7*(T?^/JS^1- 
S$^i£SfeLg<49, TDDB^^^-fki-S. bfc?55 

(4, *iiiie«<75^mt4^y TBScDsajtB/isgfe'fti^n^v^ 

[0 0 4 3] *HJfeW7T?^lc:*3^-C»4, 0ilx(4CMI S 
(Complementary MIS) —LSI (Large Scale Integra 
ted circuit) <7>«tig*j£ir*3BM<75ftW.SfflSrjigffl L 
/c^-g-iro^TEl 5~(21 1 4 (3 4 9IftB^-r-5o 
[0 0 4 4] S-f, ID5(4CM I S-L S I <7)8S3tIil 
^(3io(tS^g|5¥Bia. 06 140 5 <75X 1 -X lM 

(EAT. m\zmfat ^9) 1 S(4, 0iJx.(4 1 ~ 1 0 Qcm 
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(SG I (Shallow Groove Isolation) ^fcfiST I 
(Shallow Trench Isolation) ) 2&1&tfL£tlX\t*£o 

Shti^c *fc % SSis<o±lWiit pl^x/u 
WWLi:tt, W*.tfy y^lA^nti^o Zcoj;? 

yi/NWL^)gttfi«l:tt, nM I SQnfcit/pM I S 

[0 04 5] nMISQn^i^pMISQp^-h 
ftJUBt3tt. 0(1*. If* £ 6 nmIJ(0*ft'>y 

3tt, ■wts/y = >«fcft*Tittfb^y = ^j«-c«/* 

ttt)fii\ ■J-fcfefc, ^H6»BH3i:SSisi:o 
»BBte**«r*WS***B»i L,Tt>Ai\ y 

4*asjRiuiirMD-c\ mmti/v ^^isrffli^r tic 

J: 9 . hiiitr^o^Mtt^XK 1 sttfcifciti- 
S r <h tejEHi-« b# i H»«ffi^*»«r»*J"*-« r. t ^ 

fc*s*#*»H«*-^«ysu y- Mfeww 3 i: s 
mat*)****** w t #-c-# 5 0 

[0 0 4 6] *fc, Hft»tt3Sr, fl|;ttf£ffc*>y 
h 3 SrZKft v/ y 3 y*J(«*T 5 n 

^fi-3 nm*i*t'i<nt mmb^^^m^ 

y ^v^j: «9 t^S^^iSi^c^lc^c^-^ti^y =a> 
£So t£oT, Mft»Bl3S:l|i— <D&ikis9 a >B( 



[0 04 7] nMISQnfciVpMISQp^-h 

W4f4 1 «*.tfis«tt:*ttft->y 3^«t±i^, #Jxii 

y-y->f k (t i s i,) JB*fc»3^<^h^y 
t^K (coSi K ) iSraitsrt-e^snt^ 

-ete*<, ^j^«{g:igi7C^ H a B s/y wn 
^^x^) ffl|*3j:t/w (^>^^^) losii 

[0 04 8] nMI SQn^y-^jo^O'KKyfflO 
pMI SQp^y-^ioWKWyffl^ 

<o¥3r#««6, 7o±ffi— airtt. ^^«^^>">y 
■y->r Ki*fcii3^h*>yt>f ks^± 5*5^* 

[0 0 4 9] rco<t 5***1 SJi^W:|ftlHBt8^*ia 

CTxte'B P S G (Boron-doped Phospho Silicate Glass) 
OG (Spin On Glass) ItMltt)6^ 0 fHUR8tt: 
^-^9<D^^^^^^«6, 7 0±I-«^B 

V * -/u 9 rtS Sr^tr*ft«W» 8 1CCVD tt*-e»t 

(T i N) I»*3J:1/^ V^x^ (W) 

[0 0 5 0] |fi»Bt8±tCtt. OTx-tf^V^x^^e) 
tt, -fyifl OSriiCT nM I SQnfcitfpMI SQ 
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f£-efoSo MxtfT^^A (Al) Sfctt7VU5=. 

I1o±T1^>4< H-^f^^ (T i) ^>^b 
^*>- (T i N) «<oJ:5*&*ll!Sr»^Lfca*^« 

[0 0 5 1 ] |ft«Bl8±lctt, HIEIL 1 £r 

«5i5^, WM»1 1 a*s«8f*n-CV^5 0 Mil 
late, «*tf*»*5v— *jS7*m 

<d £ ? tei&mmmtfn (i*»5low-k»») a>*> 

4 5o C<D^1$7Ky -^-i: LTte, fclitfSiLK (# 
The Dow Chemical Cofi, itMIPP = 2 . 7, KfRffl^ 
= 4 9 0tK±, KlkKtHE»4. 0-5. OMV/ 

vm) ^fcte^y ry a^-tvu (pae) stm<0F 

LARE (^Honeywell Electronic Materials^. J£l^ 

®^=2. 8, BMS=4 0 0TO±) r 
WPAEimt Hftft 
SWEtt** J: tftt = * httKfcfti £ ^ 5 W«Sr* LT ^ 

14, Mx.«HSG-R7 (BStfbatI«*L it^fl!^= 
2 . 8 , jfi}ft&fi* = 6 5 0 °C) % Black D i a m 
o n d (^Applied Materials, Incjgk #MW,^= 3 . 
0 — 2. 4. ffif&ifi*=4 5 0*0 ^f:lip-MT E S 
(0S:BB36§8, hbMfl:^=3. 2) Wfc^o w<7)teCO 

5 i OCZkttnt Ltli, MtliCORAL (^Novell 
us Systems, IncffiL Jfc8ttt*= 2 . 7—2. 4. Wf&ffl. 
S^SOO'C) , Aurora2. 7 (H*:*.— - 

• J-Atfcftk 2. 7, 1MS=4 5 0°C) 

[0 0 5 2] Sfc. ftWKl 1 a©ffiRtW»t.tt 
te, PRlfFSG (S iOF^ffl) , HSQ (hydrog 
en silsesquioxane) ^W^k MSQ (methyl silsesqu 
ioxane) JfcftPc, tf— 7 * H S Q aMtfipk ^7^MS 

[0 0 5 3] XfEHSQ3MW£ LTte, WitfOCD 
T-12 Ofc^JESffcXlfcSL it^m^=3. 4-2. 
9, Wj|fi?US=4 5 OX:) , FOx (*Dow Corning Co 

r P . m, ttmm^=2. 9) s^iiocl T-32 

(*JftfrftXJML Jt««*=2. 5, iMg=4 5 

o°C) 

[0 0 5 4] ±KMSQ*#»£ LTtt, HttfOCD 
T-9 (JKJKjfcffcxiieBL it»«*=2. 7, HfMl 
^=6 OOt) , LKD-T200 (J SRS, JtRK 
^=2. 7-2. 5, »*Mft«=4 5 0 , C) > HOSP 
(^Honeywell Electronic Materials^, ktW$W,^ = 
2. 5, fiWM»ft=5 5 0°C) . HSG-RZ25 (0 

a^ns, itpm*= 2 . 5 , »nw£s= 6 5 0 
°o , ocl t-3i imjsu&itTMK. ttmmm= 

2. 3, »SMft« = 5 0 0°C) £fcteLKD-T4 0 0 
( J SRE JfcKtt*=2. 2-2, B«ii£S=4 5 0 



[0 0 5 5] lffi^7^HSQ8»fit LTte, 0!;L 
fiXLK (*Dow Corning Corp. Jfc8Ml*= 2 . 5 
-2) , OCL T-72 (Mj£fcitJLMWis Jt»«* 
= 2 . 2 - 1 . 9 . mm&&= 4 5 0t) % Nanog 

lass (^Honeywell Electronic MaterialsSL .tbl^ 
mm=2. 2-1. 8. iMg=5 0 0tK±) $fc 
teM e s o E L K (3fcAir Productsand Chemicals, In 

[0 0 5 6] ±15^— 7^MSQSWt LTW\ 

fiHSG-62nx (0 stftosfcxaasL t£mnm= 

2 . 4 % Wf»a^= 650 °C) > ALCAP-S (Jfi^fk 
/SX*SL tfcR«*=2. 3-1. 8, iMS=4 5 

ot) \ ocl t-77 (M&i&iajm* ttmmm 

= 2. 2—1. 9, »H&?£S= 6 0 0°C) % HSG-6 

2i ox ( e s^bifcxHifiL Jtw«*=2. 1. Wi&ffi 

St= 6 5 Ot) ^fcte silica aerogel 

mrmmmm, Jt»«*i. 4-1. d 

[0 0 5 7] ±1B#— 7 bTte. Mi« 

P o 1 y E LK (3fcAir Productsand Chemicals, Inc. 
JtW«*=2«T, iMK=4 9 0t) f**5, 

[0 0 5 8] 1ES iOClfffl, S i OF^ttWi. 
WtliCVDS (Chemical Vapor Deposition) 
t^^tltPS, WlxJiiffiB lack D i a mo 
ndte, h J > ^*>7 y t »* i: ©R^#^ iffll ^fc 
CVDft^iaotM^n^ Sfc* Jbffi p — MT E 
Ste, Mxli^f^ h y 31 ^->^7ytN 2 Oi:^il 

ftTV^ 0 

[0 0 5 9] r<0± 5*Low-K*!*JN-^b*^*6*J* 
llaii^te, Low-K^t^ffl?)»lil2a^ 

y = > (s i o 2 ) i:M$ti^s?ftyy 3y (Si 

O x ) *M>fc4!K (CMP ;C 

hemical Mechanical Polishing) B#M:fc5tt £&fiMK 1 1 

<OJ:3*«IB4:#LTif\a. *6»ttl 2 a tft 
lai!) t>ffi»W^J|<, «x.tf 2 5 nm-l 0 
Onmll »^L<te. Httf5 0nmg«T'fcS o 
fcfct, *fe«^l 2 ate, »<b^!>='^Btfc|R3e**u5 

(S i x N y ) K. mikf}) ^1/ (S i C) ^^fctej^S 

ikisy ziis (s i cn) i^ffl^tts^o tthhm.it 
te, Httf^x^c vDSiaoTMts: t^s-c 

#^)o ^7 C V DSTfM^ ti/c^fty y^^r 
LTte, MxtfBLOk (AMATttfi, Jt»**= 
4. 3) T^fo-So t^^BLttt, MMMJyf 
/l->7>^^^ (^/cteN 2 , NH 3 ) kCD}%&tfX 
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[0 0 6 0] :^±9WIlla, 12atdii, % 
lAEJftL l (D—tum&lrZ)*^-*—^ 1 3t&S§£?L 

[006 1] Si - , *HlK^«8t-*5V^Ttt, JbE<0*6 
WJU 2 afciUW^l 4±fclftWi (IlffiSf) 
1 Sa^yX^CVD^iaoTWSo feBm 
15aU, #!l XL r£ P E-TMS (C a n o nR VIS^ 
= 3. 9) ^^JiStft^y^y (S iON) «^ 
¥frBt^fe*9. ^ffStt* Witf2 5nra-5 0n 
m^S. #*b<te, ^]tli5 0nmggtfo^ ft* 
Il5a OJgfifcfclBSL-CB:. Mx.fi h !> * V Crisis? ^ 

(TMS) ^irft^a* (N 2 0) Jf*b<»m&#* 
Srffli^t. -tttttelMHKl Salt H^>il3y§« 

[0 0 6 2] m»mi 5 a±IC, £WK 1 1 

b, 1 2 bfcT«**?>«teiWii-a. H6WK (SS7*ft» 

I) 1 1 b(^, ±iE*egaRi i a ^ m zi&w§w>^te$&t£ 

*i^45. *0±J|0)f&WR (&8I6WR) 1 

2bll ±rafiWKi 2 a WC 

*6»Kl 1 b, 1 2 b S:*Rtt^|fc4l^ E 

Mff (ga^^pfp) i 6 a zmtii-rz. smmi e a £ 

lb, 12b SrBfe^-f-SBfil^ f&iftffi lib, 12b 

tx\ mmmi 5 a&^yT-^yxhy^kisxmmz 

fc— fi.flfih**fc«, tUUti 5 a SraKftK^y^ 
Jh-etSo :W5ftSi»i6aii, *<0¥aB«* 

ia»»i 6 a oiSffid^bttiia^^i 4^)±ffi^ia 

[0 0 6 3] Dctc 07li, IU6tcg5< 

««^»5ixs«ti«c*3«t5H5ox i -x n»»=«a-f 

[0 0 6 4] if, H7fc*i-J:5lw, S«lS(?0^ffi 
±a>£ffiir, myLt£Mit^9^ (T i N) 4S^e>45» 

^5 0nmgS^Il^itt/<!J7i (ft 1 1 

7 a 9 y >^**-e*tsrt-*. ^^««tt^y 



£KlLr5«£f£. *<o£*f«Bt£l6W!il 1 b, 1 2 

a, 12 b, i 5 a k<D&m&&fa±£-<tz>mmis£xfi 

£*bTl^ Q i«)J;5 4*t^!l Till 7 a tUT 
$1/77.7-1/ (WN) ^Tt^^t^V^/U (TaN) ^ 

fc. ^<n>mc*i-*>\^\\x-x. nm&&m^tm^i/ !) 

= > (S i) SrJ6»Lfc*m-*\ fiHtSJESUiv^:^ 
(T a) , ^ ^> (T i ) , $1/7^1/ (W) , ^ 
9l/#^#**r^ (TiW) ^^60 ct 5ttiKjB£&JK 

tf, iltt/<!)7fil7a^)RJS^ MtlllOnm, 
^rftcfc 9 Vh£^6~ 7 n fed 5 nmKTi Ltt 

[0 0 6 5] «t*T. #ltt/<!i7ll 7ait:, 
tt J5 $800—1 600n mSScota JtMtCffl <b 
(S2fM) 1 8a««o 

2»«Bil 8 a £il#>i£^tt&< . T^o, ffi^^ 
f4rt#tl5o -*>»£\ Si\ iltt/<!i7ll 
7 a Jit-. y v^SrC 

rtft**Srfe±il*lll 8 aS:*WILfc. Z.<D* y 
Lfc 0 TcfcU ±E±*»«1 8a^/^^!ly^l 

"C^fsrtt-ess. i(o*ttt^Jrmi7aj8 
<fctfaE2»f*:J«i 8 a S:»fifci- Z>tz.tb<nx/<y* y v^ife 

y ^^^>3 y y*s< y $ y y^ft^j: 
*fc, iiff§18a^CVDftt««:t 

toSSrife-t-C ttCj; «9 1 8 a Sr U 7 n 

fllSrffi^«l 6 a ort«*cBl|IB«<a*atr 0 

[0 0 6 6] 3E3H*JKl 8 afcir;*ttt^!/7 

il 7 a ^CMPSCiotlgf^o &MM<VM1& 1 
(dio^TIi, CMPStLT, Wlxitf±IE©a7 y — C 
MP (Il^f77 P ) teiV^lSttCMP (|2^T7 

[0 0 6 7] sf t Ii^r^ii 
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ft. m*L\-£o. 51i%BT«fcli0. lli%«T^ 
tWtW, *i:o. o 5SS%«Tfc5iMio. 

0 l ir/oEIT^tOfiS t^ 0 fcfcU 

fctoasttfflstt, ^l:»i^<!/rli7al:»t 

S±3fft:Jgil 8 a 0fffl«ftJfc*S % Mtf^>4< <t 5 
EH± i: ft 5 J: 5 K * oia/A^RS £ ftfc <p $ n 
So r©i54«F*»i:LT, SMfc«li:*«»fcS:^ 
«^ 9 rfc^-e* So IMtJWtUTH:. ig 

SWfc** (H 2 02) , 7k^bT^=!?A x ffi&r:^ 

b"Ctt, ^ovS, 7-*vuBk !> > 

*3*b *tt^(S<, «jStbTO*t(S<, *^t>4 

^iSK-fkTKsSi: o. 0 3lt%(^)^xyiit*JiDx., ® 
*S:<O^Wfi;£ 0.01 S4%*fStc bfcWigffi£<£/B-r 

[0068] z<d%$i ^"r^^(Dmm.y y — cmp-c 
BMtJi a^j* ft izmtvo &7kmmti- s mw.fr 

9iSbr-ft*««W*^itfx-t"S. «»«^Bft*tt*^ 

[0069] mm<D3kwn, —mt 2 5 0 g 

/cm 2 . y T[£]te^= 3 Orpin . 5£»@(te» = 

2 5rpm . ^7 U ffit= 1 5 Occ/mini: b W^yK 
fi. flifainr- /u(Rodel) tt^BHf^y K (IC 

1 4 00) SHSfcfflbfco :©M/<i/Kll, ¥±ltt£± 

fflbTt>Ai\ mm<oii&&te. ±«Mi6«i^n 

TT»©»ttt/< J Til 7 a *fHJLfc»*i: b I* 
*7 y coster*'** h/^b»=*<5v^T<»^S: 



[0070] :oi5W»IM^t, 5 

£?g{$:jg| 18a <DWm&8tfc, Mitf 5 0 0 n m/m i 
niS, IH4/<UrIl 8a(0ffiiflEll Witf3 
nm/m i nSft-CfcSo W«*B0tt, 4*fWIl 8 a 

14. «»W#*£fc±*B**Msp9-2 9 9 9 3 7 
**3,fctf4«K5Fl 0- 3 1 7 2 3 3-^iC|^b<fE«c$tL 
T^S Q 

[0 0 7 1 ] i<S2^ry/(t i|H4/^7ll 7 
a SrlRWtlitSr iSrBtti: :o|2 
^T^yt^, *ttt/<y 711 7 a t»t/<y KO* 
«fc±0^i:bT««fi9KSR-CW«'*-5. ::t*ll W 

HMfc*fSi* 0. 0 3fi*%O^m>»*5j;tJ«0. 5- 
o. 8M&%<Dm&*m&Ltzi><D$:mm'1'Z>i>K :ti 

nrio«9. ^Sit, 0)j^«i a*%«Ti^$nrv^ 
So stiitft Witfap^^i;* (s i 

O z ) OT^tt^o l^ietLT^D/f^Ui/ 

b<Dwmffi<Dmm%±mw&Mx%, ^^7^75- 
fi^m 1 ^^y^oaMkffl<D*j: 9 t>«e> bri^So 

So tbt, *ltt/^7ii 7al:StS$i*ii 

8 a <Dwmm9ii£i>mmm%L'7 y -ftft«iiotii 
^*3^t«, «B^?>fts^«frwi 8 a (nmt&nz- 

a *Si»3ll!ltW**n4\i^J: T-J y 

Sg<bftoTt>So r^irj:«9, E4»fitft^**^7y 

[0 0 7 2] |2^7yyoii^ttH -Mt bT 
^fi= 12 0 g/cm 2 . r>^i/Nar^ r| TEfElfr^ 3 Orpm 

, ^^(Hlte^= 2 5 rpm % ^7!i 15 0 cc/min 

<h b. iS^'y Kfi. Wttfnf- /H±(D I C 1 4 0 0 

5^^U W*^j»^Ji, »ttt^<y7«17a«)|W*3 
J:l>^^S^b*ffibfcNrM(r«toT^J»-rSo 
[0 0 7 3] 9ftW^St-io^T, 
Tflgl 7 a CO^igJ^ii, W^tf 8 0 nm/m i ni 
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nm/m i nlS> T«&<Olft«Bt 1 2 bOJ9«ig«tt, 
M^3nra/rni nSgT'&So WS^PBBtt, >»mt£ 

fesg&fi. =n>f ^/u->y'*tcft*.r. tvus-j- (a i 

2 0 3 ) Srffl^Sr tfc-C#5o 
[0 0 7 4] ±E(0*ffia<t*»«flF«f SrfT 5 - t Id <fc 

<t 5ftCMPAGfaSrJ6-rtfiv\ 
[0 0 7 5] 1-&;b*>> EMM 1 6 a OrtfHS0±*fflK 
1 8 a <7>W*Sr^Tli*l» 9 »*J boo, EMil 6aO 

•*ftaJftlftK i 2 b _hic^^tc^o/c«Stt^ y TH 

S5CMPI1 ±«f*:fflll 8 a ^*f-r5**tt/<y TJRl 
9o Sfc* rcOCMPli, i*»fflll 8 a 09Htig&£ 

»i-a*6»« i 2 b <Dmm&&<oa& 1 ± 5 t*# < * 

[0076] iiaa^wcMPSrffs^tt, — ^icimifB 
teecMPT^fflifci^fto. 5it%±n*v^ 
sr^r-r s w«»^ &sssp b fc t> <o 

i"*o S**»itt, ±«Mlil 8 a <fc«ffilwj6MH4<a« 
mm&M&'tZ z t \z X o TWS^JitTSrPflih* 
M-raSIBB*rVH\ ^hJ7/-/l/ (BTA) , B 

hH7/^-;K h y ^ h y 7^- yuftif^ttffl* 
ft**** »^BTAt*«bfc*i^^5fe*««ll**:'» 

[0 0 7 7] PMSic!: LTBTA^ftfflt^^, ^co 

y <omm\z%> xz>*k asuo. 001-1 

^Kiio. (3&») 

*as»e>*L5 c *nifc(o«(» i -ett. ^ffi^bTttjffi 

WBttCMP^««bfcW»JK«cBS*JWi: bTO. ll 

y^S6, :^^7y^«) AiSi/cf^^^u^i^T^ 
>ER» (EDTA) iifSrs^WciSC'CSaiDbrtA 
t\, 4*3, :^<fc9^4SI^^7!) SrttflJbfcC 
MPfcoPttt, *H*W#<cirtcj:S*W3pi o-2 

0 9 8 5 7^ »B?9- 2 9 9 9 3 7 •§■*> ± tWMM* 

1 0- 3 1 7 2 3 3*^»b<E«SiX-CV^o 

[0 0 7 8] r<7)iiJR(K)CMPI3:, w\U<D^mtL C M P 

as»Tbfc«, 3l#«v^-ccMP»«(^3t«^±-ef7*3 

H5 Q K*»S:W!iDbfcW»«tt, *7 y tfe&tfSriib 



£ LTfl= 1 2 0 g/cm 2 , fra^^y TEIieSf[=3 
0 rpm „ ^Sl£l^S5c= 2 5 rpm % ^7!) SKi = 1 9 0 cc 
/min<bi-5o ±E^S^&9CMPS:tT5wi:ic:J:9, IS 
K116a ^^«©««tt>"5 !!7gl7a aSf-^TBtefc 

[0 0 7 9] £X±<D£ ot£CMP%±mz£ *) % 0 81^ 
tJ:9l:, EftKi 6 a rtl;iffli&3&2JlE*fcL 2 frTgjft 

■r^o' ai£*2JiE**L *s*rw^*^*«tt^y 

7gl7ah ftMWfcffV^SWflll 8a^#U 
£0. ^7 ^ 1 4 Sri CT* 1 IE«L 1 t 
ttSftT^So #|£ife<7>fl2Jg l trifttf, S&&2JIE 

^CMPftSrS^t^^t^J:^ CMPft»rj;5lft 
»Btl 2 b<ow«ffioa«Sr*«^(S«-e#, Jbfe*^ 

w-KTO«il 1 b±Kl, Jft»^^y^O*fi* 

Rl 2 bSMRttfctf** *Hlofffii0CMPffil:,J:jx 

5 Q CMPffiirJfiftBtl 1 b^«ffi$ix5« 

[0 0 8 0] W«^»T bfc^g 1 S tt, -*0*ffi^SS 

tt*as^msns 0 9F««&sfB<o* 

^ffitfsjf bWtfe*t-CW«^9 y fls««ttfc:8ft*£ft 
fc*. Wttf^hJr^/u (BTA) t£¥<nm$& 

[0081] ttttMa*tj*T bfcs« i s it, ^<d*® 

5o SWAStttt. B64fc«Ha*«*Tbfc«El St«* 
'^■f-SS-C^M. ^^*ffi^<sa(feb*v^J:5i-«»r* 
tzito<Dt><DX\ Mx. HOW* fr 7 o — * itfcgS 

fSft5*gHiot^5o :^)^, ai&HS2JIEM 
L 2 0««ft^«ttK«^*K»»-itff bftt^fiflfO 
(8:lft*c»»bfc«7k*«aHtlw«*i-Sr ^rtrj:!9, a 
iA* 2 SIBIS L 2 (OMii^r ± 9 -Sam^SSihi-^ r <h 
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'M<H5 0 0/^^KT, L< Ii3 0 OA-;?;* 
KIT. § bl:ffS t< til 0 0;^^WTl:t5. <t 

fit, 0iJili*«W#e>fcJ:5<KrRS|El 1 -2 2 6 8 7 6 
^-*5£Zf!ftm2 000-30085 3 #»C|B^S*>5 0 
[0 0 8 2] St£ 1 S 

1 S lift ITT/u* y jft^SSrJ£i- 0 r. Offll 

LTJotK CMPteSfc*9*tRi Sfcfl-#LfcBH4* 

<Dz e t attji^^fSl^M^-C^ *ftferoWj©»#2jSr 
/£<i-7tfelc, «;ttfph (-<-^— ) 8S£*fcH:JE: 

iBSr**??'** (4fcliy7->») t5. T/Uj&!J 
iiSttT, fiaj^lfT 5 yv- (DAE (Dilute 
d Amino Ethanol) x Mfife : 2 — AminoethanoK H 2 N C 
H 2 CH 2 OH. IS: 0. 001-0. 1%II, jif* 
b<(±0. 0 1%) SrfflWc, ftw^yf 1 

fcfc*u r.tLtrpg^$^5 t>ro-ei4/j:< a^acjE^rsB-e 
[0083] ^ H9», Bi8\zm<¥UM*mm<o9t 

[0 0 8 4] ^"Ci*. *1\ SKIS (WKlSi&»2 
SEIkL 2*«ltUii"-BCMPW»ffi) iC^j-bTilTti^S 
Sr^-To -t-«to*>. SIlS (WrCMPlOT) fc» 

5<C. ff4L<H3 0 0t, «*.tf0. #* 

b<ri2»a*^«Ma««ritLfc <** (h 2 ) t^- 

/uttH) o :til:J:^ CMPB#fc*£Lfc«&*2JB 
co^^Sftftff-^ £ 5 2 JIEiK L2wx^y^ 

4§-g\ CMPMlSilSfil Sc7)^®{C>(i-«LfcBTA 



[008 5]*^t,S«l SU:»LTBttfeiM&«*Tlfc 

mmmi 2 bmrnvy^y y ^mk^xxrB 

mmi 2 b*S^[M]fl^5fe^^e65Sr*bT*3!9, 7y 

JMMS? (^-^-f^) ^fi&5fe£fT9 0 7y«afc}*Sr 
#AUfc^fet>TDDB«rttSr8fc#-e#S 0 Hitt,' 

tt#ft±Lfcftfc%;i&ixS. (HF) vtm*. 

mtt79*sxf7 7&ft*:m\<\ HFM^rO. 5 
%, W1^2 0&W«t^ o £ 
Si SCMtt^tV K7^ir*^J: 5ftR**QfaSrlK 

[0 0 8 6} *^#b<OH»«rj;tb«. T/L-#y*fe 

fflE»fllig^m*Bf4Sr#fflLi-Si:, 2«r^TDDB*A 

9, TVDBm&fcfa-t-tZmtek It, CMP»l:W 

So *««f3ftSf*»bfc***»**:ff 5 TDDB# 
^Srfe&-f-S»»*ft»l»*aBO^ y-~^ (y^h* 

m i -c«*iRT^— /^ttasrff oT^e>«c*«ias:tr5 

10 0 8 7] iE^ffJ-CJ*. T/\s% Vffifr®>m&ft<otz. 

»<7?*SrfToT1>Av\ -Tft^^> cmp^I, 
S:ffofcKlt-etTDDB»ttdSBk#i-5« ^ 
^ix5 0 iECMPtffi^lllTttT^/cfitlT 

LT, SSI S(Df®^«7K^^7 7W, ^7X@^& 

Sfc#\ *^*7K**4fctt«*^trva&*Ufc9, SS 

[0 0 8 8] ^Cir. (3 1 0 W\ 09 i^^c< *«M*iSjl<0 
£5itX^^tC^6tt^I2]5^X 1 -X 1 ^{3+S^i-Sg[5^ 
oWffiH**U"CV^4. *fc, 01 l^. 01OCK 
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*W*3SlI^«Jiia t Pfc*»t*H5 0X l - xiSi: 
[0 0 8 9] :Lw~ef4, ±12<7>«fc oKCMP'&fcft&im 

x-^»a*itr 0 -t-ftto-fe, isis (Wwaj&jR2ji 

E*|L 2as»aJi-5CMPffi) ICft-LT, tJcSR^X-^ 

1 S<OB:@£8-f ^ (=82 0 0mm) 
MSEE^/^r5. OTorr (=6. 6 6 6 1 X l 0 2 P 
a) , (RF) 1*^6 0 0W, StRSS£4 0 

0°C. 7kf^ffiM5 0 0 cm 3 /mi n, t&mftm 
£ 1 0-3 og>4: bfc e «ffiK8EBttt6 OOmils 
(15. 24mm) t bfc 0 4&g#;*tt\ #J;itf7klf 
(H) ^*ifctf;*Sfctt** (H) (N) t<DU 

[0 0 9 0] Z.<D£ oteTkm^^^&m&M-fz 

X «9 . **W#6^J;S»B5pi 1 - 2 2 6 8 7 6^ 
ti2 0 0 0-3 0 0 8 5 S^T-tSS^fcJ:?^ 

TV^BTA, y IMCMPl»(7)t»^ 

[o o 9 i ] m^x % m i i -cwt, ±fS7X^^^x-^^i 

tf*<BJ;9 4»S»«fc*i-. i-ftfcfe, SSiS (ft 
(rai&SK2JIE«RL 2 3ftS|HHi-5CMPaD) 
ry^^T (NHj) XyX-v^SSrtfi-To ccor^^e 
^77 p 7X^i*#tt, s <DigSSr8^ 

>^ (=f!l2 0 0ram) t ^SJE^SrO. 5 

— 1. OTorr (=6 6. 6 6 1 2— 1 3 3. 3 3 2 

pa) mm, 7vx^mmmw:<D±umm<Dmumjjz 

500-100 owgf, zf7X^j&M3&m<DTi&9te 

«r^.g^ 3 0 0°C— 4 0 0°CflS, r^^^TTy^^fi 
£5 0 0 — 1 500 cmVm i ngf, «ygfl#K£r 5 
-6 0#i*tLfc 0 t8BEBW:3 0 0-6 0 0mi 
Is ( 7 . 6 2 mm— 15. 24 mm) t bfc 0 
[0 0 9 2] lOi^^^^T^X-rftitit 
CMP-CBMk**tfc«EI»*ffi^SMfc« (CuO, Cu 
0 2 ) (Cu) iciSTrWSo ^/c, -feyh7P-^ 

<Dm<D*s!)D-'i KffcSrBSC^fMH (CuN) JB#iI&gS 

2Si2»L2^ffi ir<f^s«) nf^^nso e 
sp B i(7)i6sii 2b^ii (r<*v^««) -ctt, s i 

N<k*fcliS i HfltfSit*. ffelll 2 b*BBO^^^ 
K^ai&JB2j|ElkL 2^J:V«IURl 2 b <*rcD^*t£ 



[0 0 9 3] lfdiot> wt^TKlR^^X-^jagirT^ 

#£ UT*i-5ffliiSB2*Eil»L 2«E<oa5c*3j:tm 

^^V^iO'SiHM, S i N»*«r»5w£*s 

MitfTEOS (Tetraethoxysilane) 
/:77XvCVD 8:T^/£ $ titzStit > y = >-J8l-h ^ , 
7*7X7 0 V D8re»j*S Jxfcttfbv' y = ^ttSrttWi- 

7y^-777X7i fcia^fritTfr o ^jut* 
tt, 7 - 7 / 7 Jt|ii*a<OS^ JtK UT , T 
D D B £Mj»;*Stt 2 tfrft ±1" 5 d t b Ciot 

W&^tSixfc. Sfc, ■M#fi»Kt UT±8ES i LK 

^ffli^tk TK^^^x-vioct^rv^^r^^ 

X^^rfflt>fc#^ic^ s «8*.tfj|ao. 1 3-0. 1 7M 

v/cm, i o^»f^ai*-et>^>i««R« 

[0 0 9 4] ±RLfc»5ctt^7X-e««*f|=tt, m 

W#b^ttWt?W:, EA^f|i/^^/7Xv^V^^^ 
iS**-e*, SttS^Sv D D B ^Olftrt 

5^tfbo#^It^,^ Mx.fi*a«£EAH:0. 
5 — 6Torr (=0. 6 6 6 6 1 X 1 0 2 — 7. 9 9 
9 3 2 X 1 0 2 Pa) , RFi^ii3OO-6O0W, 
SfifiStt3 5 0-4 5 0t, 7k*^^8iE*H:5 0 — 1 
0 0 0 cmVm i n, T ^^=-T X/;*sftSl4 2 0 — 5 
0 0c m 3 /m i n , *&gB$HItt 5-1 80f>\ ftSN 
EEgff^: 150— lOOOmils (3. 81 — 25. 4 
mm) COl&lS^K^-r^r. trtX'ZZo 

[0 0 9 5] Sfc, ±BOflttt, TKlRX^X-^saaga 
tcrv^^TX^X^SaSSrlfei-S'&l-ov^TKI^ b/c 

rn*w»jesn*^t?w:4<a/r*3E-5r«"e* 

bfc* *7K*^7 X^fflfStrSSEWtc:^ bT t ft v 

Sfc, 1^1^ LT7y^x77 , 7XV^1^5:tT 

[0096] 8t«c, Ba i 2 1*. mil tri&< ^at^ss 

#<0Krffil2«r*L-C^5o *fc. 111 3(4, Ell 2 cog 
[0097] ::tli, ±E7 ^^7X7X^1 

^mtk-^-r^m.Lx % ai&W2jiE«iL 2*3^^ 
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temmi 2bwiiii:, mm^^^ym^mmm cat 

2*6««*3J:a t *3l6«WB!, S4t&ftJBg) l5b^CV 
Dfe«H:iot*tat6o *W*o»«Hj:* 
V^Tte, ^illlSb^, Si&*2JIEJftL2a* 

(I«ttt^!i7il 7 a 0»jk«r»«*fc»4B6ll:i-*, 

2*&JSJ«, ^5*ft»BS) 1 5 b 1 ^f^ill 2 b*5<fctf 
ai&«2j|EiRL 2±l:««Lfc«, M 

^ h*5/^7V (TMS, : S i H (OC 

H 3 ) 3 ) ) *f***ftSfc* (N 2 0) H*h<n>m&13* 
SrfflPfc^XTCVDfellUotPE-TMS (C 
anont li$=3. 9) ^t^iKfftv'ya 
> (S iON) (»3|g|SHI9t, ^6 

tftlHK) 1 5 b 2*r«Ki"5 <fc?^L*L 0 :ni:i5, 
PE-TMS^i5 4*Sft>'y (SiON) I 

<^*i«MSIw|^ Ut**tt/< !> 71 1 7 a ^SMfcSriWW 

ftfciBH tti**« 1 8 a fOfltfttft Ul^3^ 
flkKl 5 bO;M*Sfctt£»Sr»ffc->y =^«J:9 fcft 

s « 2 ji gEii l 2 <z>Ett* + v (nmmm t 

So 

[0098] mi o^rfefL bm^< y TEKommm 1 5 

b 1 M*_tf*ffc*>y =»^J*, mtisV^^ (Si 
C) K*fcr4Kft^>y=iV (SiCN) «*<0J:5* 

[0099] ^oi^^^nt^ y rffi<^*6igUK 1 5 b 1 
<£>J¥£ii, Witflnm£Jl±-efc4^ EI6«5to£:tt: 
tt4»«**r(S<»itfcv^^|ftJ»»i 5b2«fc9li* 

0 n mSftETF-Cfcio tfttftMt 1 5 b 2 f'^at^W 
mn. Mitfl-8%Mt'fc^ SftMl 5 b 2 CO^t 
m&f<Oj&mMft<DE.j3^ MiifO. 5-1. OTor 
r (=6 6. 6 6 1 2-1 3 3. 3 3 2 Pa) h 
y ^ h^rv-v^^^^^^gStfiH, Wifil 0 0—150 
c mVm i nSS, N 2 Oc0^f^«tSti. Witf4 0 0 
OcmVming^T, ^5 C V DSfWlft 

■ttdsiVTSSTO^PPiP**!*. Hitf 5 0 o-i o 

0 0WSflfT?*>5 o 

[0 10 0] :^Il^S(Ijot^, Sfr<!)7lW 



*>y =^*i**cj:o-c»j«bfc»dtt. K^yrffl^ 
i 5 b i y ^«-e»ritbfc»&j: 9 t>. 

[0101] m 2 *>*ffii*, SMt/< y 1 5 

2 o ^f^ v^^v ^tt ^0^7 c v D i o 

TfS^n/cPE-TMS (C a n o nM. SfS^= 

3. 9)«<oi54s^>y3y (SiON) mm\z 
j;otMt5JSt'j)§ 0 z.<Dm^<Dimmi 5 b 1 

[0 10 2] lfc*Srfflv^v^^*#i: b-Ctt. #J;ltf 
hy^ (TMS) ^^7V^^7 (NH 

(tms) tf^t^m (n 2 ) #*b<Dm'&jf*m*m 

5bl<7)J|$H Witfl-10nmg*-et)5 fl 4 
ffi-eaftWbfc^>fclRlC"C*>So *68URl5bl, 15b 

gUSIl 5 b 1 <z>j5RJBH*o«i3aartoJEEAtt, 0!lxJiO. 
5 — 1. OTorr (= 6 6. 6 6 1 2 — 1 3 3. 3 3 
2 Pa) ^y^ h**>^9 >iS^<om^\^. Mi 

tf 100 — 1 50c mVm i ng^, N 2 0 CDflftii; 

m*-\i0 c mVm i n. N 2 #:* Srffll^c 
Otf^SMtf*. Miff 4 0 0 0 c mVm i nSS» 

1 5 0 0 c mVm i nggJ^T, ^XvCVDgf 

[0 10 3] w(D»2(D^j£tr*5^Tli, t&tUKl 5 b 
1 , 1 5 b 2 Sr. 0!lx.ff P E-TMS^co£ 5* 

»«*^fi^a**fk^y (s iON) »aotf 

Jb£*4;:fca*i*tBi:4S. St «6lil5b(D4# 
l 5 b l , l 5 b 2 ) SrilBStttwff Ixfc PE- 
TMSf<7)<t 9*«E*<b->y ^> (S i ON) SC±o 

[0104] m3 <oijm*., mt'< y rffl^*6»i» 1 5 

b 1&, ^Jitfj*I«^a^B8bT^kttO<£v ,k N 2 /02 

# 09 y 9 XVCVDS^iao -tiS« $ ixfc P 

E-TMS (CanonS, MM^= 3 . 9) ^(Dj; 5 

(Si on) il#icj:oT»rt:i-6* 
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«l*fcttl»iht-5aitt*r*U-CV^5 0 
[0 10 5] »#fcffi*bfc;lf**fl=i: LTtt, 

h^rv/v/^V (TMS) If* k N 2 lf* k 0 2 X* 
t<Om.<&jf*^ hV* h*v">7>- (TMS) #X<tN 

(TMS) ^tNH 3 ^^N 2 ^^<bO 2 ^i:(0g 
-&#**fctt h y h^rv->7> (TMS) ^tN 2 

o# * t nh 3 ^^ t (om&tfxm&mfz ^ t 

[0106] r (Dm-&(D$>mB 1 5 b 1 , 1 5 b 2 <DJ? 

tHct'fcSo ifeiwKi s b i <Dj«tt#^*&sart<DjE 

>- (TMS) 1f*hli z 1f*bOitf*k<nm&'#*$:fil 

5-15 0cm 3 /mingl N 2 # fl fllx. 

tf 4 0 0 0 c mVm i nlS«T, O 2 #*<0SE*M\ 
Mttf4 0 0 0 cra 3 /m i nSSKK'fc^ Sfc* 
hJri/y7V (TMS) ^tNH 3 #7t0 2 # 

tf>«t*H 0)J;ihf 7 5 — 1 5 0 c m 3 /m i ngf, N 
H 3 #;*tf>at*fl Mx.(il 5 0 0 cm 3 /mi ngg, 
0 2 #;*<DSftill M^tf4 0 00 cm 3 /mi nggt* 
fo^o by^ h^>^>7> (TMS) ^^NH 3 ^ 

h^r'>^7^^SlH 0»J;ttf7 5— 1 5 0 c m 3 
/m i ng«, NH 3 <0^f^«t*tt. 0il;tfil 5 0 0 c 
mVm i nSSWT, N 2 ;*f M^t4 0 0 

0 c m 3 /m i n^g, 0 2 ^^O«t*H, 0lx.fi 4 0 0 
0cra 3 /minl|-C*^ SfclC hy^h^rv'v' 
=7^ (TMS) ^^N 2 0^iNH 3 ^t(7)^ 
*£ffll^c*-gr<0 h^yy7y^^^i(i, #J 

*Lfi7 5 — 15 0 cmVm i ng£. N 2 O^f^C0^S 
il 4 0 0 0 c m 3 /m i nig, NH 3 #*£>SE 

ill Stlil 5 00 cm 3 /minl|tfc5 9 * 

l 5 b 2 <D/&jBI*#Jl ±«B* l , 2 
tlR)C-efe5 0 

[0 10 7] Z<Dm3<Djjfe<Dfcmk IT, tftttlft 1 5 

fetURl 5b£, ±E**«:<6*Lfc#;**#-ea> 
±548Hty!l3> (Si on) R(^*Ml:J;ot 

[0108] fcrt: u -kffi^t^-cfl ^Hkv y =» > 



(SiON, Iit^l-8%gg) KOjftJK£HRL 

x h y > h^^>v'7>'^ r ^^ffl^/c^(co^rfAP^L 

5 0 l^fe^»Kl5b2, 15d2^1 

IS» 2 <^*ffiO|6»JB[ 1 5 b 1 , 1 5 b 2 , 15dl, 
l 5d 2fi % ^^^StrjoV^r, «x.(^/y7>-, *J 

>y >^tz&T EO S (Tetraethoxysilane) (Do^><D 

iRSftfc^i, ris*:~Tirxb* mm (SfcwtN 

2 Ofc5V^tt^-y r ^ (0 3 ) ) ^i:(Ojg^^*fcttr 

Sfc, h!J/f/W>7y (3MS) ytf^Sfctey 1 h7^ 
f/t->7V (4MS) #*(&3^0ffl&£ft*:;*f;*i;, 
SMfc^* (N 2 0) C^fc^>ft:MlS^^*5«ttJT 
^^r^Ttf* (NH 3 ) ) £0>ig-&#;*fc5Wirtf)ig 
(N a ) S3t (N 2 ) ^*3±VSg* 

(o 2 ) ^coft^^Sfcttfi*^. »*#;**3J: 

[0109] mb<7)^t)J6»Il 5 b 2COT®^K 

ik'<yTmv>mu*i 5 b 1 twtar t^jio. mm 

[0 1 10] ft*3 % ai&JB2AEML2 0«9IC|^ El 

m2m&mL2<D®mbmmmi 1 a<7>±ffi<t<D/&-r^ 

ate, ^Jx.li8 0° -9 0° <d$SBi*k M 
Xfi8 8. 7° gStib^o S»»2JiEJ*L 2 0Xktt 

sai&ft2«EikL 2^±sfly<Dmp» (s^twat 

SSi&«2JIEllL2^±«AnoENi) tt. WSiMt 
0. 2 5 mn«T\ fc5l/Mi0. 2 /z m£ilT"e*>So * 

fc. svMiB»»i-saa*2JBEi»L 2^*/>»»try 

^11 #J;ttf0. 5^m8im5o E»*16a(Or 
hifcJl CT^tfltrfe^o 
[0111] #Ct:i, 01411 El 1 2*Dct^|gIl 3iC^ 
< ^W»:»«<D»igXS=P^*5Jt5BI5<OX 1-X1I 

[0112] E*H*^y^ffl<7>|ft»«tl 5 b JiJZtt, 16 

»n (^7i6«nt) 1 1 c#*asiiti^, tatuRi 

I c(D$t»J;t>W*Slj:, lSLow-K»Wi 
lftSnSI61»«ll la, 11 birlRlC-CfcSc w^tfeiS 

ii 1 c±fcM mmm (msmmm) 1 2 c^*ars 

II ±Ef6IIl 2 a, 1 2 b traC-CfcSo ^^Ifeli 

ii2c ±^^, *6^k m 1 tfitftK) 1 5 c tfmmz 
±m&mmi 5 a ^c-cfe^o wO*6»bsi 5 c 
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±\z\^ mmm {mi^mm 1 1 d&mmztix^ 

So ffelil 1 d<Dtt1fr&&lf]&J&Jjm*, iffiLow 
-KWn«^^IWl la-11 cfcHC-e* 
5o -o»»Bli 1 d±tm ttftfll (%8»gftfK) l 

*5«fctf»IBtt:* -hSE»»flll 2 a-1 2 c fcHC-C* 

So 

[0 113] :<DffiSgl5 C) lid, 12dCH 

£ 0 ra>E*IWl 6 brtfctt. tltt^!i7ll7bjo 

a«3«BI»L3*S»J*aF*fCV^5. ffiftlR (* 

1 t&NMK) 15b, lie, 12c Ktt, EJR« 1 6 b 

MWt<DX/i'—*—/i' (BEj»5Bn§5) l 9^Snt^ 
So »3&»3JiE*iL 3Hu ^-*-/H9rtl:lft 

i&sftfcsratt^y rail i bj3±tf£i*fl«i s b£ 
iiCTfflii»2^iEML 2 fc««WK»jBt$ix-CV^5 ? 

3 JWBUL 314* f^T^VyySiao 

x^snt^So ttfluti 5 c, iid, 

1 2 d icEftift l 6 b Sr»j« U l 5 b , l l 

c , 12c tc^/u— * — l 9 Sr^JsfeLfc^, _bfS^S 

tt^yrw mimttm) i 7b*5j:t5±«*« (*2 

1 8 b EMfltl 6 

b <h ^ I9i StIrH^IC*®^ U TBI 1 7 b 

*3±t/**fWKi 8b"ea»iitr 0 mm±/< ] J7mi i 
bj8±tf$*»ii8bo*am ±iaaii«2S 

Ej»tf>i**tt>* 5 7il7a *3 J: 18a^ 

c-efcs 0 *fc. y tk 1 7b&xttm»m 

1 8 b^t)«ltt/^7il 7 a*3j:tJ«£3)Lft:«l 
8a<hl^C-C&5o r^ltt/^Tll 7 b 

:fcJ:tf±8M*«l 8 b«r. ±IE*»1R 2/iEJfcL 2 
j*fc|W*»cCMP4fe^J:o"CW»t**rfcfcJ:9, Sii 
*3lEj»L3S:««t5« 
[0 114] r^<fc 5ttffiflUKl 2 d*5j:tMli&#3Ji 
EtL3±tB, Ej»^r^y^ffl^lft«IW (*2lft1ftK 
*3«fctf#3*6»«l, £4feftJR) I5d*««*nt^ 

5 0 :^wi5dit ±iBtftiHRi 5 b trntmrn 
tSftt^s, i-fcfr*>, $iRi5d(l fans 

dl, 1 5d2OSl«^^JiltV^ 0 ftill 2d 

&£tf«i&!ff3JIEflkL 3te*-rsiftBW (»2J6» 
ft. * 5 t&ftK) l5dlll ±S2*6»« lSbiiW 

C^5 Q IfiflUKl 5d i±<7?*e»BI (I3»i 

K* * 6 tfttUK) 15d2il ±IB»ft»BI 1 5 b 2 <b R 

C-Cfc5o tt^ot, PE-TMS^±54»Hk 

*>y=*> cs ion) «^*8fB«iai-BRb-caii»3« 

E«L3«)ittt^Jril 7b^>IWfcSrai«y*fcW:IS 
ih-C#SOT\ -Er(0*«tt/<y 7R1 7 b ^SWfcKjBH 
Itiiffii 8bt^J!:»lTL*5^S:» 
«J*^ttKih-e#, TDDB»ASrfpI±S^5wi:^T? 



P E -TMS^&Sii»3/lEilft 

[oils] rtf>J:?l^ *Wto»*iteJ:ixtf % E 

4 ore. ^fftt*Ej»**Srfij*"e#, mfrb 
4 5 ai&EflNfttt £ 5 O IME*« £ ft _h 

[0 1 16] fcf'U iROflrm. CMPlffiMl 

k k« s ti 5 1> <*> -eia* v \, MitfcMP mfcfrt&mm 
(onMXM<oyt^ 7 mT^-^m, 7kn^x^*o> 

7C. 7y ; e^77 P 7X>MS(D^T't)S^o V^i*iXJ-*5 
V^CtzkPifT^— yKD*#£ LTfi, #yBB*tt* Wlx: 
If2 0 0-4 7 5U »* L< 113 0 0°Cm*. #Lan# 
6111 Mxtfo. 5 — 5^. »*b<tt2^a«4:b 

&s^H B B^$^s^^^-e#s^T% EHSSStSrTrf* 

So 

[0117] mm<owm2) *sato««2»r*v^T 

[0 118] *«?^#^^i|E5S^tt^7X-e«iajoJ: 
^E«* ^ y ^ffl (50«t^^^cBI{C|^ LTffl^fc CVD 
gl^-M^il 5i^^t 0 CVDgl2 0(t ^¥ 

ffi) HF^LTl^o TaJ«SiLF*3j;t> # ±ei5«ffiH 
Fl^tt, -tn-e4xS5JSJ6«SRF L, RFH^t^l: 
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A<f£iICT±§l$@lHFOTffi (^x/NiwC^f 

[0119] tz*>x\ *&m%-b<7)wmz£tite^ ± 

ia«3g<0 C VDS12 OfcUSI^T* lEEHl^ty^ 
0|fi«BtSr*liai"SIIR^, J:ffl««HF*5J:VTffl*« 
LF^W*t, i-*fo*>, Tffi««LFffl!ll;:fci«JS«« 

Otf#Ttt«ttLF«fc3lo«fe;h,, il^ga^co^mtt 

[0 12 0] -twT% **16<0«l»2^*3V^Ttt. Ull 
6 IfiWK l 5 b , i5d^i54S»*^y^ 

[0121] -fttt>t>, s-r\ ±iaa5ctt^7X^«ia 

f 2 O^TSISLF- 0^0®^^, aSTctt^^X^ 
A&aW^T«««LFfcBl*Dr5ii#<0«A (i-*t> 
*>, ±«Btt«HFfcH«iPi-5«*-e7 5 OWSflE) X 9 

i>Tift>t>\ £F£b<i4o (*) KLfcttJB-e:/9X^ 

MS^ffi-To miCi 9 v fflii»2JilE«L 2 , iiiA^ 
3fliL 3 *5 J; t)«Jfi»lK 1 2 b, 1 2dO±i (BUJ 
CMP®) llMltM^Ittl^S^n^g 

Slims. Sfc, Mtt^l/mina, 17b 
C0_bffi (Rttiffi, CMPffi) ^Ifbt^tCi^T^ 

So 

[0 12 2] #\*X* |r|— (DCVDgf 2 OftlC^T 
XSttl»S:i»«FLfc**a«tL-C, CVDI12 0(7)J: 
»«*HFJ3±T/TSMWL F^PS^^HJBtt^SrRp 
ADU^fl8T\ Mx.tf h y ^ h^v-v/^V (TMS. it 
¥S:SiH (OCH 3 ) 3 ) ^irftjta* (N.O) 

^{^J: 9 , MitfPE-TMS (C a n o nJKL 

= 3. 9) (SiON) 1^ 

^5>45E«*+!/^aWlJ[i5b, I5d(/)^* 

IB US: J: 5fc*I&#2JBEl*L 2. *Ii4S§3Jf E*|L 3 

*3«tt/iea)»i 2 b, 12 do±Bic*s— tt^fi^e-ft 

a , 17 b<D±ffifc*ffc£;h,#— KSHtir^Ct^ 

<b> *«tt/<y 711 7 a , 1 7 bcojb®?r^:fs-rsr 

[0 12 3] iffiilTctty^X^&Sioi^lKfflfS^ 

^±gum«HFtrPP4Dsnsi««jfi«*^Hjft«tt, 



itfl 3. 5 6MHz-e&>So ilTcft^X^l 

14, ea^Ltf 5 00 — 100 ow, Mttf7 5 owgff 

foSo *fc. jft«WFirT»«*LF^EnAD*nai*«jft 

I^i:TI[Slii:W$iiSi*it CTxtf 1 ooow 
KT, Wittf 7 5 0WSflC"T*)5 o 
[0 12 4] r©i5tt51itJ:9\ i(6»W]E^J: 
VTDDB#ASrl6l±S-B:*Ci:AS^rt6i:4So El 7 
14, C VD812 0<QTgB*ffiL FJCiBJaaSm^SrBUD 

So **3, f&msammMit* widuo 0 

:/T:/ K*"<— *L/Sf4* #];tfcfO. 2 5 Mm/0. 
2 5 M raSI, ffifEiLOEiffi, mzLti 4 Ocm 
garcfcSo SRIK^J-TfflmffiLFlcKffljKm^SrPPiD 

fc 0 Sfc, TDDB#^Sr+ 2tfft>|p|±$*Sr ArdS-e 
[0 12 5] *3UteO»lft2^S3V^-C«4. E^^r 

ig^i-SSW) l:<tt)MUtS^o mid J; 9* ^ 
tft^!l7(tl7a, 1 7 bCOSMfcSr* 5>«-»»J*fctt 
KlhT-#S^T% TDDBf#tft££ <blCftJh£itS:i <t 

[0126] mi&<Dfim 3 ) ^nmmm 3 i^*^ >r 
aaE*»o±ffiSr. -twffl3iE»^»**nfcft* 

SlcQ_kffi<}: 9 t^m$-ttS«3ttcov^TfAP^^So 

[0127IH18B, *3Hfc<*>7B1» 3 *>¥**K«<0 
SAWrffiH. El 9I4EI1 8<a«ffl*£*|S»ffiig&^LT 

lttHEJHfc^JBttl "CfflV^fcBI 1 4^if^D-t:'foSo 

[0 12 8] *JtlfcO»IB3lra3V^-CW:, aii*2«E 
i^L 2*3±l«Ii£JB3JME*lL 3 tO±ffi^^flE»ir|6J» 
Ml 2b, 12 dcO±ffi (CMP®, ttSkiKl 2 b tjfi 

ttR i s b t (omtwm, 1 2 d tmmm 1 5 d 

iliA^ 2 JIEiW L 2 i t/»ii» 3 SE^ft L 3 
5Wm«H4^y7Sl 7 a, 1 7 b*3j:l>*3£3»* 
Il8a, 1 8 b<7>P5#<Z>J:B, «f^±«*!S^ rtlJC 
ia«i-S*6J»l«l 2 b, 12dOlS±n**dlS 
^t_h^^^gii^Tv^So -ttefrh. «Li&«2JieML 2*3 
J:t«li&»3JIElftL 3<50±ffi<b, ^n^4x*6»H 2 
b, l 2 dw±ffii:^BBlw/hS/£»*d^C"Ci3 9, St 
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*««^JSV^^fe4«±W<*:Bll 8 a, 18bAK t& 
ill 2 b, 12 dco_L35 (CM PS) l-igbftv^ 5 
twSnrv^So r<^S$dl(i, «ili5 0nmKT, 

So 

[0 12 9] r^J:5 4*a*r»*i-ftfctt, SUffiCM 

b, 1 5 d <OJ5£JBI«yg («5ctt^7X-r«ig) Ml-, 16 
JMtl 2 b, 12 dOiJUB^aRttfcaiy^^^* 

ftv\ CMP»«^J:9JR«S:Slt. 
»^Sc*i*oTl^5lft»«ll 2 b, 12d(OJbia» 

s<75»6»iri 2 b, 12 &<omm*. it^&j&fe&tex 

VM^»«i-5aii«2«Eil»L2 f L2M*3±Vaii* 

[0 13 0] Sfc, ±!E*«c»»a^BRb-C, Mxlip 

z. tick 9 , f&Mftl 2 b, 12 dO±Jf ^^V^ 
»4t5r <bt;r J: 9. ±lEffiii»2Jf Ei&L 2:fc±iflffi 

F) , 7^u»**:tt*«»«*rffl^5^t^-e#5 0 

So 

[0 13 1] rc^J: Sft^SHft^UgSfcasv^-CH:, fitr 

ft 5. 1-ftfo*>, *XttojBtt3<o 
*Jt*wi3l^-CM:, *15i»2jlEj»L 2*3±aai5i^3Jf 

ia^L 3<D±.Mfi<DmnM*m*&E 1 i^spo^bfts^ 

8 a, 18 ba±ttft*$#ft1-£dS* 

*«ei^, y-^^^»*a?tt*v^i6iw«i 2 

b, 12dOii (CMPi) ^ba^ttSvlt^T^ 
8a, l 8 ba>«*s>f a-i^KLfci: tt fc, ^(ZM^v 

fcztifzmfc&mmi 2 b, 12 d<D±®^iicTffi^ 

b"CU*5a*Sr$blr«i#J4fctttejfe#So i"ftfc 

t^Ct^t^, 5HMd»«i--Baa i fR2«E*L 2, 
L 2H*8J:tfS&»3JiElfcL 3, L3P^iry— ?s<X 

£ n s o £jrpftj 4 fc ttRjt-r £ r. <t a^AB t ft 

So lf:^ot 4 TDDBfNfrSri* <bi-f*]±£i*:S ^ t 
^plfBtftSo 

[0132] ft aaE»<z>±ffii*<75HHwii*«Bi 

^fCi^#l2 0 0 1 - 1 3 1 9 4 1^ 3¥ 



4^ 2 7 0^11) ^IE**ttrt^a 

[0133] mMcomm 4 ) ^mm<Dmm 4 k*3i 

tt, «FEI616^*lft3^*»»cfc^^TLow-K*t»^ 

[0 13 4] HI 2 0{i, *3l*0»l!l4 0if t 3M*:««^ 
SABrffiBU H2 1 ttH2 0OKfflt£*WraBHSr*LT 
v^So E**<0*S:*Lfc. *T-{rov^Ttt 

«riE**<o«iii 1 -c/H^fcgji 4^t(i)c-efeSo 

[0 13 5] *HJ£0^fi84.{w*3^T(i. *I£f£2/fE 
»L 2fc<tt/ffiii»3'«Ei»L 3C0±ffi^»e9^je» 

Mi lb, 1 1 doJii (CMPffi. IfitRRi 1 b tm 

liisb tcommm. mmmi 1 d tummi 5 d 

ow-KttJR-^bftSilSftlWKl 1 b, 11c, lldi 
tn^SliSb, 15 c, 15d^«:» 
iry^«^lft«^a£*tL-Ci^ftv\ -rftto*>, 
Sl5b, 15 c, 1 5 d^, tix^etlh o vr — KttW 

^e>ft«jft«Bti 1 b. iic, 1 1 d\zw.mm\.tcvt 

ffi^»6»)BSS:Kftftv^«ifiJ-*3^-Ctt, ±IB»ft»BI 1 1 
b, 11 d<D$t£f£; IT, 09x.«F SG (S i OF^t 
¥4) > HSQ (hydrogen si Isesquioxane) ^^t^fc «J; 
I>*aK-^^H S Q^#5pf*ffl^ftt^^»* bV\ wtb 

irjsi^xtt, Mfsnife^fli3co^m^#?>nsffe«r, 

«T^»*«r#5££a*^IBift« 0 i"ftb%. 

bic{g:®$-frsr 4:*s-C#*<o-e % *3M*K«<0ftfR8 

[0136]4fc, *«*0»li4^*5V^-CH:, ttNK 
lib, 11 dCDX/f Sr±ia7K9g^7 X-^«3BJsJ:r5T 

9l^bfc 0 :ni:J;9, **«05»*4O*»«:»ril+' 

aBRtwaffcftj-y^^^xasriiiDi-ar t t4^u 
xem^w^t^st-t-srt^-eti^-e, 

^y^v^*ftar«ffli-SBR«w, ffi^JKl lb, lid 

counter. ±EMSQ*ffl^fci^i:tt, ±m?Km 

^n^FW (7'7l (F) Sr^tP^^) SrflSAl 
1"S 0 t&HUfti i b, i l dol 

ISrxyfy^itS: ^?55x-#ft^^bT*fcSo ft 

AEfftift 16a, 16b <7Pr^$ (Jfe^flg 15a, 11 
b, 12bW8Jf, «8«15c, lid, I2d^)g 
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[0137] ft**, mm*-Y v7m<DWMm*wtrt-r. 
x-?ftiimmz low- Ktma> b ft £ mm 

t>Av^a*irov^tt, mmm^x^m2 o o i 

-3 1 6 5 5 7^- 3^10^15 0 HS«g) JrfE 

[0138] (niKo^ffi 5 ) ^mm<omm 5 t m^x 

[0139] @22il *mifo<Dj&m 5 O^ftrJgS^ 

SfriaH^o^s 1 xm v *fcH 1 4 « fc pi c-e*>4o 

[0 14 0] *36*OJSl»5*C*3V^-CH:, &&ft2«E 
j»L 2:fc£lttIii^3JiEi»L 3d±I^^^ffii 
Rl2b, 12 dOil (CMPffi, t&^mi 2bi$£ 

ftflti 5 b knmbftm* «H 2 d fet&HKi 5 d 

iAfg2jf iai£L 2;fcJ:tMliifB3JiE»L 3 5 
tJlfhii^J7ll7a, 17bfcJ:^iffi 
18a, 18 bC0j^*<7?±ffi. «F^±SfBft^ % r.iX^i£ 
2 b, l 2 dtf>J:flBJ:9fcft£d lrtitt 
T*fc(KxTV^5ci i"ftfo*>, ■«ii*2»Ej»L 2*3 J: 

I/el 3 aem l 3 <d±m t , tti^timmm 1 2 

b, 1 2d(D±i^^/J^4ti^4i:t^!), ffi 
*ff*(OiBV^^e>*Si»«:Btl 8 a, 1 8 b*K » 
gUKl 2 b, 12 d<o±ffi (CMPI) ^ttbftv^J: 9 

[0141] *a»o»lli5C!J:5ft««*:»*i-5fc 
te, WIECMP*a««i!fe*jaa<7>«, ElM^y^fli© 
t&iftJKl 5 b, 15 d^Ml (ilTctt^^X^M 

a) tti:, *«tt^y7»i7a, i7b*3tr;±** 

Ii8a, 1 8 b^l^Cx^fy/^s^tS 

[0142] ^.<oj:5**3afi^«i»5^j:nri. tfrie 
ft 3 1 ia«^ffl^p]«^ja*s:#* r t tf^m t ft 
[0143] mm<owm e ) ^mmmm e ic&t ^ 

lis *tr!EJ!16<a»lS 5 COffiiti-^V X T L o w — k tais^ 

[0144] H24B, ^mmcomm e <o*m#&m<D 

mummrn, BI2 5ttH2 4^1l{fBtt*»BBBBS:*UT 



[0145] 6 irjs^-ctt, mmmm<Dm 

m&&t>1ttz.h<DXtb%o -rt£t>h. ±Ii£!g2/Iia;§£L 
2 *5 J; WHi&* 3 JIEflft L 3 0±aB£S£fl£ft£!fifHR 1 
lb, l id(7)±I (CMPI) J: 9 tT*l:^t^ 
Stfctfw. ttflURl 5 b, 15 c, 1 5 difiS, -tn-p 
tlLow-KM»b?i^f6iil lb, 11c, 11 

ej&ttjti ib, ii d<o*t»i4, mmmn<DMm4x 

ia^JIBift*. 

[0 14 6] Sfc, **160«JI8 6iCS3V^Tt>, StrlEU 
1 1 dtf)#3N-i LT. ±ffiMSQ&/HWc«^0±fezk 

[0147] (HJfe^^ffi 7 ) 7 fcl*3V ^ 

[0148] bi 2 6 1^, *mM<omm 7 <^**#k«<o 

*!fc<0«tel "Cffl^fcH 1 4«i:lRlC-efcSo 

[0 14 9] ta«i7i:^^TH iliA^2^ia 
M L 2 *5 i WM&m 3 «EM L 3 (D ? %<D3EMfcm 1 8 
a, lSb^HWffiSInb, 12d©lS 

(CMPffi, ^ili 2 b <h»«0i 5 b b&mfskft 

ffi, *6*^1 2 d 5 d ^0»«»ffi) ± 9 1> 

T^t-a/^r-ia 9 . ^mtt^< y ri 1 7 a , 1 7 b <d±_ 

iltftftKl 2 b, 12 d<7}±ffiifSJSlR]C4Sfc £*x 

t^5o -rft^^>. aii»2*E»L 2»itfiajii3 

liaiL3 0±**l«18a, 18b^)i:ih 
tbtftftlKl 2b, 1 2d^±ffit^)Bic/hSiSS^4 
CT*3 9, tt»«*0*^flH^bft5*ai*JBIl 8 a, 
18b^ Jfe^^l 2 b, 12 dco_hffi (CMPI) 1- 
»Lft^J:9«-*iiT^6. 
[0 15 0] z.<DX 5ft*HS6^^1®7tr*5^-c«i, *E 
^^2Sia^L 2*5±tf«i&»3JlK*lL 3^±SB^in 
*3V>T«||.^**i-4««E 1 ^e>fflii»2»E»L 2 
*3±l/aiiJ(S3»E«L30«d»bftS*i»*Bt^ 8 
a , 18 b (D^nfirtl&gtf <btiX\,^Z) Z blz£ 9 , ® 
KM * twjg H t* 5 SH^ffi* SrJfliffl * fc teBSihr 5 C t ^ 
t§5we, »»aii*E»H-e*CSy— ^«8IS:W 
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[0 15 1] r » i 5 !i*3lifi©Ifii 7 © i 5 

-y 7°ffl<oife^ i5b, i 5 d w^^aa m7t\ty 
yXvMi) «rte, ±*^iii 8a, is btmnmz 

[oi5 2] z<Dx^^mm<Dmm7\zxixi-i. suis 

[0153] (HifeCD)£f§ 8 ) ^HifcO^fi 8 (Ct3V>"C 

[ o i 5 4 ] m 2 7 14, frmmmm 8 ©fif£s© 

So 

[0155] *ms<7?ff^8{i, fluiaiuso^fii 7 oia 

fcfcwr?**. ffiiiJB2*E*!lL2J3J:tJta 
i£&3jgIE$lL 3 ? *><£>±^#:J81 1 8 a , 1 8 b <D ± 
m<D^t&mBl lb, li d<D±.W (CMPI) J; K> 

i>TJj\zmA,x~\,^t t t>i-, femmi 5 b, isc, 

15di\ ^rtVftlL o w-Ktt»^i5Wl 1 
b, 11c, 11 d(CjS^Lfc«ffi-C*t«$^TV^ 
-5„ r fc, _bfa*fe*WKl 1 b, 11 dWWli, 
flfHE*JS(0^ffi4-CSil^UfcWtlRlC-e$>5 0 

[oi5 6] ^nmnmrnsizts^^xhs mmm 
m<DMffi4 tmmz, ftwi 1 b, 1 1 d<D±m*± 

OfTiyfy^ifSi^iafc. feftURl 1 b, 
1 1 d(OUnbLX. ±faMSQ«r/f!V\fc»gi::oV*-C 
W«iS^^o^Tt,SfrlS|IJfe^flg4 irPCT-fcSo 

[0 15 7] «_h, *«M#J=J:oT*$ix/t«WSr35 
[0 1 5 8] tdfEHJSw^Sl ~8(r*3^Tf4, *-ry 



[0 15 9] 4fc, WI5HJ£c0^1~8{C*iV>-CI4, 

l o w- KU^mmmmmunb \,xm\^m^\^o 

[0 16 0] W±<O^T"t4±t LT*^#lrJ;oT 
ft * ixtc&W Sr-e t4o fcfUffl^lfC** C M I 

RAM (Dynamic Random Access Memory) „ SRAM 
(Static Random Access Memory) , V 9 y ->3. ^ ■=£• y 
(EE PROM ; Electric Erasable Programmable Rea 
d Only Memory) SfcliFRAM (Ferro electric Rand 
om Access Memory) %?<D «fc 9 & ^ ]) IslJg^i-S ^J* 

5 *mfcmW.-£ fcfl-tfB^ ■=& y b t^ataisg t in— 
#5o i<>«a«EIMIIJ6*r*i-4* 

[0161] 

*§|»J:J:o-CWI*$n5*Mro5*>. ft 
[0 16 2] «*±Ei»tmi:i-5Eaiw» 

«»/<y r**«Bfcfl2**t4v^i 5csa»*-vs'7'fflie» 

[Si ± $ * 5 r. 1 755 T5Jt£ fc * 5 o 

[Ell] *HlSwj&fflSWTDDB*ifta!l!£^ttffiUfcK; 
*4<ospffi(i]-cfoSo 
II3 2] il»B-B' IScoWSI2li?fo-5„ 
[El 3] HHOC-C ^(DWrMMX-h^o 
[04 ] H 1 o«W«rffl^fc»S-roiH3tw«KSr*Ufc 

m.mmxhz><, 

ims] *&m<D-mMe>Mmx~&>z>*m&%iW.<Dmm 

ime] H15<DX 1 -X l^<73WfffiHT-fe-5o 
[El 7] H6l:«t<*a»*»«ro»jiEXS t P»c:*5»t5BI 
5WX 1 — X 1 ffii\z1® s £1rZ>Mft<om&fflX-hZ 0 
[El 8] H7(Cife<^*#:^m(0®!itXm*l-Jott?.El 
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5<ox i -x lfcizteSi-aasa-roWrffiBi-efca. 
[0 9] EI8(;i^<^fri!£fioi^tlfl4nc:ioMt5E 

5 ox i -x i m\z&mirz>nft<r>\8iffimx'hz> a 

[110] H9»Ctt<**fr«|l«j»igia i f^*>Nt5 
H5CX1 - Xl»lt5^WlfIlt-fc^ 

[01 1] Ell 0fc«t<i|£aWt:!KB©»Jtieffci3ft 
315 ©X 1 -X l^lct@^i--5g|5^(7?8lfSEl^^:LT 

[in] sin \zm< iNt*3s««>»jeief j^j8»t 
mi 3] n 2<D*t&ftmm<omu&*mmwx$> 

3. 

[114] 11 1 2 *J itTB 1 3 fc«6< ¥«fri£«<75Sijg 

si-e£>3„ 

[115] ^Bjo-HJg<0^«T-fc5**fls:|£«W®! 

[116] *38M©te«)3afe«Jffl?«-e*>S¥*f*:»«<75 
«5exSf K*i»t5Bl5 0?X 1 -x l^*i;:;t : l=^i-f-3g|'# 
c9liTffil-e;!b5o 

[117] 11 6<z>j£JRa£BwT!H5«&Kffijgi£fi;;*>£ 
muLtzm^ (&%) t, WL/il^ (JRl^E**) 

t t s nft%t& t mmmrn t <du% & ^ 9 7 1 

[Ell 8] *^W$bl-flfeco^W^fiX-feS^(t: 

sawjajgim^i-fcit-sHSOTx i -x lmzm^-t 

Ill 9] Ell 8<DWU&:JzMffimx~hZ) 0 

ii2o] *&m<D«&<Dni&<DMmx'ibz*mfrmWi<o 

»3tXg^ Jo It 5 SSB0r El T-fc So 
[12 1] B2 0ro^fr8fi<*55tttt*»rifiB-C*> 

[12 2] *5BWa)ffi«?|IJ6«>m»-C*5i|£*fl:SIS«<0 
M^tX^^ Kfc It 5 SSflW SB -efc a. 

[123] 122 <o*m#&w<n9inte*immwcb 

[12 4] *mw<Dt&<DmMmmxhz>¥m&%iW<D 
mmum f ir *3 tt s saws i t? fe s o 

[12 5] 122 ©^i»{*fi«<75KaJt£*»fB0-C*> 

"So 

[12 6] *^W<DftfeoHiSw^figT-fo-5¥^^B<o 

[12 7] ^PJWteW^JSW^^-C-fcS^^fiO 

[12 8] *mw%bf>mtiLfzmmi&ffii£e>-m<D 

[12 9] 128 \zm< ^ffc^gwKitX*I t t'C0gg|5 
[13 0] 129 fc8fc< ^ff^BWKjtX^'f rosa5 



Irilt-fc2, 0 
[W§4>Krj*i*i 

1 W ^^/N 

1 s ¥*{£Si£ 

2 ftBSB 

3 y- htfeflU* 
4 

5 im y<y*~-^ 

6, 7 
8 

9 3 v-J? <?■ h/fr— /u 

10 ^7 ^ 

I 1 a t&fflgk 

1 1 b i&mR (m7&mm) 

I I c «&fsuBi {&7mmm 

i l d jglftjR (MS7I&SUK) 

1 2 a jfg&jK 
12b ifelfcSt («S 8 IfiMUBI) 
1 2 c tefiMK (#8&ft£) 
1 2 d tUHK (SS8lftiWBI) 
1 3 
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